The following electron microscopic study of the histology of the cap area of the pterygium was undertaken as a follow-up to the author's previous studies by light microscopy. In this study' it was shown that there were fibroblasts growing centripetally along natural tissue planes destroying Bowman's layer and a variable amount of the superficial cornea. The theory was put forward that a pterygium was brought about by the ingrowth of fibroblasts from the subconjunctival tissue of the limbus into the adjoining cornea.
In support of this view Cameron with numerous photomicrographs showed fibroblasts appearing to invade the cornea on either side of Bowman's layer. Both Cilova-Atanasova and Barraquer show the alterations in the basal epithelium of the cornea, Bowman's layer, and the superficial corneal lamellae but consider that these have been produced by metabolic changes2 or by chronic corneal ulceration.3 Other workers4-8 have concentrated their attention on the degenerated elastic and collagen fibres in the base of the pterygium.
A recent electron microscopic study9 describes hyaline degeneration and elastosis but also changes in the fibroblasts, endothelial cells, pericytes, and the basement membrane of conjunctival capillaries and small veins. They believe that chronic exposure to the sun damages the endothelial cells of the conjunctival capillaries. This in turn disturbs the metabolism of the fibroblasts, with alteration of the collagen and elastic fibres.
There is thus sufficient diversity of opinion to warrant yet another attempt at studying the histology of the pterygium. Most of the studies already quoted were by light microscopy, with the exception of those by van der Zypen et al., 6 Hogan and Alvarado,' and Lemercier et al., which were by electron microscopy.
Materials and methods
Pterygia were surgically removed, placed on a card to facilitate orientation, and fixed by immersion in a 3% t . ; e : : . , ; , . < e o . . ' 
iS6j sbnoi i* > . ; g93 <.
. cacodylate buffered glutaraldehyde solution (pH 7 2) for 2 hours. After an overnight wash in cacodylate buffer, blocks of tissue were postfixed in osmium tetroxide, stained en bloc in 5% aqueous uranyl acetate, dehydrated in ethanol, and embedded in Epon 812. Ultrathin sections were cut on an LKB Ultratome III, stained with lead citrate, and examined in a Zeiss EM 9S electron microscope.
Results
The basal cell layer of the corneal epithelium was separated from Bowman's layer by a wedge of fibroblastic tissue. The basal cells were not greatly altered by the process, but they were elevated and their normal vertical axes had become oblique. Bowman's layer and variable amount of the superficial corneal stroma on the other hand were severely affected (Fig. 1) .
The fibroblasts were found in the area of tissue destruction and could be seen to be closely applied to the edge of Bowman's layer, which was partly destroyed. Their nuclei were elongated and irregular, with numerous nuclear pores (Fig. 2) .
The basal cell membrane and basement membrane of the corneal epithelium were well preserved even though they did not rest on normal Bowman's layer (Fig. 3) .
Immediately central to the cap of the pterygium the basal cell membrane, basement membrane, and Bowman's layer appeared normal (Fig. 4 ).
Discussion
The above electron microscopy study shows similar (x4070).
changes to those previously observed by Cameron' and suggests that a pterygium could be due to an invasion by subconjunctival fibroblasts which penetrate the cornea along natural tissue planes. Indeed, as pointed out above, a similar histology can be seen in the articles by Cllova-Atanasova2 and Barraquer.3 But these observers either have not recognised the fibroblasts or have concentrated on the degenerative connective tissue. In this regard I believe it important when examining a pterygium histologically to pay particular attention to the orientation of the specimen. The junction of the cap and head is marked by change from comeal to conjunctival type epithelium, and this is the area that must be carefully explored if one wishes to reveal the essential histology of a pterygium.
Those observers who, concentrated on the degeneration of the elastic and collagen fibres have in my opinion concentrated on the wrong end of the pterygium. There is no doubt that degenerative changes are seen, but in my opinion they do not constitute the essential pathology.
Barraquer3 and other authors lay great stress on fluorescein staining of the raised limbal conjunctival tissue and the adjoining cornea, but, at least in this part of the world, no frank staining as shown in his article is seen. There is occasional punctuate staining, lids denuding the raised uneven surface epithelium.
If one accepts the degenerative or inflammatory theories, how does one explain the often rapid recurrence in a few months of a pterygium? On the other hand if a fibroblastic cell invasion of the cornea is considered to be the essential pathology, then a recurrence could be ascribed to the same cause, namely, an accelerated reinvasion of the cornea.
The primary invasion of the cornea (but not the recurrence) is thought to be produced by the photobiological effect of ultraviolet (UV) light in the wavelengths 320-290 nm.1 Blum'" has produced much evidence of neoplasia and hyperplasia of cells in mice by the action of UV light, and it is now also generally accepted, at least in the skin, that this is the most important nuclear damaging agent. It is proposed that fibroblasts whose deoxyribonucleic acid has been altered by UV light multiply and become invasive, producing over the years the characteristic picture of pterygium. The elastic and collagen degeneration is produced also by the affect of UV light on the subconjunctival tissue, but I do not regard this as being the important histological finding in pterygium.
The recurrence would appear to have no relationship to UV light. It occurs rapidly in most cases and often with the patient wearing protective glasses against UV light. It would appear to be due to an accelerated fibroblastic proliferation produced by the trauma of operation much in the same way as the production of keloid tissue. The concept, then, of fibroblastic proliferation and invasion adequately explains the clinical appearance and behaviour of a pterygium and, as shown above, has some histological support.
